Objective: To define a set of dietary components that are relevant determinants for health in Europe. The selected components are intended to serve as nutrition indicators for health in the European Health Monitoring Programme and, as such, must be limited in number, relevant to health in Europe and practical for all involved countries with respect to data gathering and comparability of data. Design: Major nutrition factors were determined by reviewing relevant epidemiological and clinical literature in nutrition and health as well as referring to reports from international expert groups, including the report from the project Nutrition and Diet for Healthy Lifestyles in Europe. The selection of factors was also based on the relative ease and cost involved for participating countries to obtain comparable and valid data. Results: The selected factors include foods or food groups as well as individual nutrients. Biomarkers are suggested for selected nutrients that pose the greatest difficulty in obtaining valid and comparable data from dietary studies.
Introduction
One of the aims of the European Food Consumption Survey Method (EFCOSUM) is to define a set of dietary components that are relevant determinants of health in Europe. These dietary components are intended to serve as nutrition indicators in the European Health Monitoring Programme and, as such, should be limited in number, relevant to health and practical for all involved countries with respect to data gathering and comparability of data.
Epidemiological and clinical research in the field of nutrition has identified several important dietary factors relevant to the development of chronic diseases. For many major factors there is general consensus among scientists with respect to their role in disease aetiology. This consensus is reflected in international reports and nutrition action plans, where major nutritional factors relevant to health in Europe are defined. These include a report on Health and Nutrition prepared by the French Presidency of the European Union (French Presidency, 2000) , which refers to the report from the project Nutrition and Diet for Healthy Lifestyles in Europe (Eurodiet Reports and Proceedings, 2001) , and reports from the World Health Organization, Regional Office for Europe (Development of the First Food and Nutrition Action Plan for the European Region, 2000; Health 21, 2000) . Other nutrition factors are still controversial or need further study to be generally accepted as major determinants for health or disease aetiology. This paper gives some of the background and rationale used by EFCOSUM participants for defining a limited number of nutrition indicators relevant to health in Europe.
Diet and health
Cardiovascular disease (CVD) is the main cause of death in Europe, accounting for 43% of all deaths. However, there is a striking difference between European countries, the highest rates being observed in Eastern Europe and the lowest in France and the Mediterranean countries (Rayner & Peterson, 2000) . It is estimated that more than a third of cardiovascular deaths of people under the age of 65 is attributable to diet (Ferro-Luzzi & James, 1997) . The most important dietary factors are those that affect serum cholesterol levels, especially the LDL cholesterol fraction (Adult Treatment Panel II, National Cholesterol Education Program, 1994) . Thus, it is widely accepted that diets high in saturated and trans unsaturated fatty acids increase the risk of CVD (Krauss et al, 1996) . However, some controversy has arisen regarding the beneficial effect of low total fat=high-carbohydrate diets on CVD (Connors & Connors, 1997; Katan et al, 1997) . Critics point out that low-fat diets may elevate triglyceride levels and lower not only LDL cholesterol but also HDL cholesterol. Thus, diets including moderate total fat, but low saturated fat, may result in an equally beneficial serum lipid profile and CVD risk to low fat diets. Epidemiological studies show that high consumption of fruit and vegetables is associated with a lowered risk of CVD, including both coronary heart disease and stroke (Klerk et al, 1998) . The Dash study demonstrated that dietary intervention with a combination diet that was high in fruit and vegetables and low-fat dairy products decreased blood pressure in moderately hypertensive subjects (Appel et al, 1997) . Also diets including a weekly fish meal are associated with lower cardiovascular risk (Marckmann & Grønbaek, 1999) , while sodium-rich diets can contribute to hypertension and stroke (Sacks et al, 2001) . Finally, alcohol consumption is of significance to ischaemic heart disease (IHD) and all-cause mortality as epidemiological studies have demonstrated that light to moderate drinkers of alcohol are at lower risk for IHD than abstainers or heavy drinkers (Corrao et al, 2000; Sasaki, 2000) .
Cancer accounts for 29% of all deaths in men and 22% in women in the EU (French Presidency, 2000) , and it is estimated that between 30 and 40% of these can be attributed to dietary factors (Doll & Peto, 1981) . Excess energy and alcohol intake are risk factors for cancers of the mouth, pharynx, larynx, oesophagus and liver, while high intake of fruit and vegetables is associated with reduced risk of cancers of the mouth, pharynx, oesophagus, stomach and lungs (WCRF=AICR, 1997). Fruit and vegetables are rich sources of phytochemicals, with possible effects on slowing or preventing chronic diseases, for instance, cancer and CVD. However, the protective effects of vegetables and fruit observed in epidemiological studies are not found using isolated constituents from plants (Lampe, 1999) . Other factors still need clarification, such as the relationship between dietary fatty acids and cancers, as well as the possible protective role of fruit and vegetables in cancers of the colon, breast and prostate.
A recent analysis by Veer et al (2000) aimed at quantifying the public health benefit of increased consumption of fruit and vegetables to the recommended level of 400 g per day (excluding potatoes) for the general Dutch population. They included all analytical studies published up to early 1998. There were 269 analyses on the association between intake of fruit and vegetables and cancer (195 case -control; 74 prospective), and 14 analyses on CVD (three case -control; 11 prospective studies). The preventable proportion of cancers and CVDs was calculated using three scenarios -best guess, and optimistic and conservative guess -each representing a different set of assumptions or interpretations of the scientific evidence. The estimations were that an increase in the consumption of fruit and vegetables of 150 g per day (bringing the Dutch average intake to 400 g per day) would reduce cancer deaths on average by 19% (best guess), ranging from 6% (conservative guess) to 28% (optimistic guess). For CVD the proportion of preventable deaths was estimated at 16%, ranging from 6 to 22%.
The prevalence of obesity and overweight is rapidly increasing among all age groups in Europe, for both children and adults alike. Consequently, diseases resulting from excess body fat, not the least diabetes type 2, are expected to follow this development and become an ever-increasing burden on society and health care (WHO, 1998) . Diabetes prevalence is already rising rapidly in Europe, and it is estimated that at least 80% of diabetes type 2 is due to obesity and overweight. Lack of physical activity in daily life combined with energy-dense, high-fat diets contributes to increased weight gain and obesity in most societies (Bray & Popkin, 1998; Stookey, 2001) .
Osteoporosis and the associated bone fractures among post-menopausal women and older men are predicted to become an increasing burden on society as a result of the increasing age of European populations. Physical activity and sufficient calcium and vitamin D from childhood to old age are preventive factors against osteoporosis (European Commission, 1997).
While the relative importance of nutritional deficiency diseases has diminished in European populations in recent decades, certain nutrient deficiencies are still of concern. This includes iron deficiency, which is prevalent among young children and women of childbearing age in most European countries (UNICEF=WHO, 1999) . Iodine deficiency is also a health problem in many European countries, involving 16% of the European region (Delange et al, 1993) , and only a few countries in Europe are free of iodine deficiency. Lack of both of these micronutrients affects the health and well-being of a large number of people. Iron deficiency anaemia is associated with impaired immune function and diminished learning capacity in children and decreased physical fitness and work capacity in adults (WHO, 1989) . Low, maternal, plasma free thyroxin due to dietary iodine deficiency is the most important preventable cause of mental retardation in children (Monreale de Escobar et al, 2000) ; however, the effect of mild iodine deficiency on mental function is debated (Laurberg et al, 2000) . Iodized salt is an effective public health measure to introduce iodine in the general population, but few European countries require Relevant dietary indicators L Steingrímsdóttir et al iodination of salt. Folate is also a nutrient of special concern as a clear link has been established between the folate intake of mothers and the occurrence of certain birth defects, especially defects in the development of the neural tube (Lumley et al, 2001) . Biochemical indications of folate insufficiency are found in a large proportion of adults. Folate supplements have been shown not only to prevent birth defects but also to lower plasma homocysteine significantly, a major risk factor for CVD (Vermeulen et al, 2000) . Green, leafy vegetables are a particularly rich source of folate as well as some fruits and bread, whereas in some countries cereals are enriched and therefore are an important source. In the United States folate fortification of flour has been reported to result in a 50% reduction of hyperhomocysteinemia (Jacques et al, 1999) . A recent study has demonstrated a 19% decline of the birth prevalence of neural tube defects after institution of mandatory folic acid fortification in the US (Honein et al, 2001) . Some European countries -instead of food fortification -encourage all women of childbearing age to take folic acid supplements as a preventive measure against neural tube defects in their offspring (Cornel & Erickson, 1997) .
Diet indicators for health monitoring in Europe
The choice of dietary indicators must be governed not only by their relevance to health but also by the practicality of obtaining reliable and comparable data in European countries. Such considerations limit, for example, the feasibility of selecting many nutrients mentioned above in spite of their importance for health. This includes intake data of vitamin D, folate, sodium, iron and iodine, all of which are of important health significance but are difficult to measure in the diet in a comparable way between countries. Information on vitamin D in food composition tables is incomplete; folate values of foods are not comparable in European databanks due to different laboratory methods for determination, and use of iodized salt and iron-fortified foods make intake estimates difficult for these nutrients. Finally, sodium intake is difficult to measure from food consumption data as sodium content of otherwise similar foods varies greatly according to the amount of salt used in preparation and at the table.
However, all of these nutrients can be estimated with the use of biomarkers (Ovesen & Boeing et al, 2002) . Consideration should therefore be given to including biomarkers of these selected nutrients as dietary indicators instead of dietary intake data. Other important nutrients, while still posing problems and needing harmonization and standardization across countries, lend themselves better to comparison using intake data. These include total energy, total dietary fat, saturated fatty acids and ethanol. While total energy is not a useful indicator by itself (body composition being preferred), energy intake is needed to calculate the contribution of saturated fatty acids as well as total fat to energy intake (total fat refers to total lipids). While dietary calcium has a role in the prevention of osteoporosis, priority is given to the role of physical activity (this will be included as an indicator in the EUPASS project; European Physical Activity Surveillance System). In light of the need to keep the indicators limited in number, calcium is not included in this limited set of relevant variables.
Foods or food groups may in many instances be easier to compare between countries than nutrients. Some foods or food groups may even give more relevant health information than single nutrients. Fruit and vegetables are in this category, as more data are available concerning the importance of fruit and vegetables in the diet than for single constituents in these foods (Klerk et al, 1998) . As consensus is lacking on the beneficial effect of fruit juice on health, it was decided to exclude these beverages with the exception of freshly squeezed fruit juice. To be specific, nuts, seeds and olives are not included in the fruit group, and pulses and potatoes are not included in the vegetable group. While certain other food groups contain constituents positive for health, including vegetable oils, meat and meat products, dairy products, etc, priority was given to fish (including shellfish) as well as bread, both being foods with great significance for health. Epidemiological studies have shown that populations consuming fish on the average once or twice per week have a lower risk of CVD (Deckere et al, 1998) , and consumption of bread is considered an indication of the proportion of carbohydrate in the diet.
At the EFCOSUM meeting in Athens, 9 September 2000, and in Brussels, 24 March 2001, the project group agreed upon the following list of diet indicators for health monitoring in Europe, in order of priority. The selection is based on aspects of the report from the French presidency, the arguments listed above as well as the need to keep their number in check. Energy has to be assessed in order to calculate %E from total fat and saturated fatty acids.
